The built environment is responsible for a large proportion of the global use of energy, natural resources, and emissions. Architects and other urban design professionals are key actors in the building process whose behavior and decisions will influence these impacts. Because environmental attitudes are linked to pro-environmental behavior, this study aims to measure environmental worldview among urban design professionals involved in the architectural competition 'A New City Center for Kiruna'. The mean score registered for the New Environmental Paradigm (NEP) scale was 3.68 (standard deviation 0.51) and there were no significant differences with regard to age (mean 41.3 years) or gender (64.7% males). The ecological worldview of the participants was similar to most other samples from diverse countries, but a lower score was reported in comparison to environmentalists. The score ranged from 2.53 to 4.67 which shows heterogeneity at an individual level. Thus, future efforts to improve environmental attitudes among urban design professionals are needed.
Introduction
The built environment, including buildings and infrastructure, affects the environment throughout its life cycle-from extraction of natural resources to construction, use, and demolition. It constitutes a major part of the human use of energy and natural resources, and affects emissions to air, water, and land [1] . Today, buildings account for 40% of the global energy consumption [2] and buildings are constructed at a high rate [3] . In China alone, two billion square meters of commercial buildings are constructed per year [3] . An increase in urbanization, in combination with population growth, is predicted. Houses need to be planned, designed, and built for the six billion people expected to live in urban areas by 2045 [4] .
Forecasts of global urbanization show that urban developments will have a large impact on the environment. The land-cover change that they create threatens biodiversity; they affect ecosystem productivity through loss of habitat, biomass, and carbon storage [5] . They will affect global croplands [6] , use natural resources, and contribute to climate change.
In order to meet these demands of increased urbanization without depleting the environment, new and existing buildings need to meet high environmental standards and the decision makers influencing the built environment need to make more pro-environmental decisions. of this study is to measure and interpret environmental attitudes among urban design professionals using the NEP-scale.
Methods
The international architectural competition 'A New City Centre for Kiruna' involved urban design professionals with different backgrounds in a large planning and design project regarding the development of the city of Kiruna (18,000 inhabitants) in northern Sweden. Because of the localization of mineral deposits, it was decided to move the city center. An architectural competition was organized which attracted numerous renowned architectural firms with a potential interest in the sustainability goals of the competition to take part. The Kiruna municipality selected 10 of the 54 teams in the pre-qualification phase (Appendix A). The selected teams were given the same instructions, maps, financial remuneration, and time constraints. This unique project above the polar circle required 'a sustainable model city' according to the competition program [29] , but the brief had no quantitative sustainability criteria. The competition brief included goals such as:
"-to show a vision for the Kiruna of tomorrow. The watchwords of that vision must be sustainability, attractiveness and identity. The vision must affirm growth and new, robust patterns of living.
-to describe a strategy and a basic sustainable structure for accomplishing the urban transformation eastwards in a dynamic, quality-creating process, in which the new and the pre-existing will form a holistic entity and will function throughout the transformation process.
-to suggest ways of shaping a sustainable, distinctive and pleasant city centre in the east, within a holistic structure encompassing the entire city." [29] The jury and the persons involved in the design of the competition proposals in the ten selected teams comprised the cohort for this study. A total of 149 participants were identified for inclusion in the study: 15 participants in the jury group, (eight jury members, seven jury advisors) and 134 competitors.
Data Collection
A web questionnaire in English (Appendix B), using the survey tool 'Survey Monkey' [30] , was emailed to all participants, followed by three mail reminders and phone contact, between June and October 2013. Previously, results on usage of environmental assessment tools have been reported from this cohort [31] . In addition, the NEP-scale connected to the survey [25, 32] was included and is presented in this paper. A cover letter provided information about the purpose of the study, voluntary participation, and handling of confidential data.
Statistical Analyses
The ordinal data of the five point Likert scale with responses from strongly disagree to strongly agree was assigned from one to five and reversed for every second question, with the implication that the higher number the more pro-NEP indicating a more pro-environmental attitude. Data was imported into SPSS version 22 (IBM, Armonk, NY, USA) and Excel 2010 (Microsoft Corporation, Redmond, WA, USA) and described as numbers, percentages, means, standard deviations (SD), medians, and percentiles where appropriate. A t-test was used to compare means between groups. A two-sided p-value < 0.05 was considered significant.
Results
The NEP questions were completed by 68 urban design professionals (response rate 46%). All participants worked in Europe, mainly Sweden and neighboring countries, and the majority were male (64.7%). Architects together with landscape architects constituted 72.0% of the urban design professionals and accordingly the vast majority had a university education of five years or more. Mean age was similar among males and females, 41 The mean score was similar with regard to gender (p = 0.528) and age dichotomized strata (p = 0.850). A multiple regression analysis of age, gender, and the interaction term between the two showed no statistical significance (p-value 0.740, 0.981, and 0.892, respectively). An analysis of the subgroups on the basis of their professions showed similar mean scores: architects 3.61 (SD 0.46; n = 36), engineers 3.80 (SD 0.56; n = 4), landscape architect 3.64 (SD 0.45; n = 13), urban planners 3.86 (SD 0.42; n = 6), and others 3.89 (SD 0.77; n = 9). T-test showed no significant difference between architects and the remaining sample (p = 0.193) (architects 3.61; SD 0.46; n = 36 vs. other professionals 3.77; SD 0.55; n = 32).
The largest spreads, expressed as SD, were among question 2 (SD 1.34), question 6 (SD 1.31), question 3 (SD 1.26), and question 11 (SD 1.26) while the smallest were among question 15 (SD 0.80), question 12 (SD 0.85), question 9 (SD 0.87), and question 4 (SD 0.89). For two questions, 4 and 14, the answer 'unsure' was chosen by 48% and 40% respectively of the respondents. The most pro-NEP response, where participants strongly agreed or strongly disagreed, was question 12 (mean 4.47; 67% strongly disagreed). The least pro-NEP response was given in questions 6 (mean 2.49).
For the single question 7 'Plants and animals have as much right as humans to exist', which is the question which best discriminates between the measure of ecocentrism and anthropocentrism [33] , the participants scored high, mean 4.15 (SD 1.01), where 47% strongly agreed and 32% agreed. This can indicate that the participants' values recognize an intrinsic value for plants and animals.
The hypothesized facets of NEP are presented in Table 3 with the highest score for the facet 'the risk of an ecocrisis', followed by 'human domination over nature' and the lowest score for 'limits to growth'. The numbers in parenthesis refer to the question included in the facet.
Discussion
Urban design professionals, using the NEP-scale, report a heterogeneous estimate of ecological worldview between individuals. The NEP-scores ranged from the relatively low (2.67) to very high (4.67) suggesting a spread which may account for differences in action with regard to decision-making in their professional role. This implies that one should bear in mind the variations on an individual level when considering the mean score of 3.68. The statistical spread, expressed as standard deviation, is comparable to most other samples summarized in the meta-analysis by Hawcroft and Milfont [28] .
This mean value is interesting to compare to other samples. In order to provide a fair comparison between the numerous samples this comparison should be limited to studies using the 15-item revised NEP-scale, because proportionality between scales cannot be assumed. Most other studies refer to convenience samples such as students, but there are also studies with other sample groups. However, it is often not clear what kind of education and what educational level these samples comprise. Typically, they have a younger age distribution and a higher percentage of females. Several studies report mean values similar to our cross-sectional study in urban design professionals (mean 3.68, mean age 39 years, 65% males). Casey and Scott [34] reported a mean of 3.69 among 292 Australians, mean age 36 years, with a minority of males (36%); Castro and Lima [35] showed a mean score of 3.72 among Portuguese with a mean aged 40 years and 30% males. A large Swedish sample of 922 representatives (mean age 48 years) and 49% men reported a mean of 3.67 [36] . A similar mean (3.65) was reported in a US representative sample of 206 individuals [37] . Two Canadian cohorts with 457 (mean age 45 years) and 178 individuals, respectively, both reported a mean of 3.67 [38, 39] .
Studies of students, whose mean aged was 21-24 years, with a majority of females reported the following sample size and mean NEP-score: UK (n = 200; mean 3.88), Brazil (n = 60; 3.73), Canada (n = 96; 3.83), Spain (n = 104; 3.83), the US (n = 245; 3.67), and various South America samples (n = 65-224; 3.69-4.11) [40] [41] [42] [43] [44] . Notably a German student cohort (75% females, mean age 24 years) reported a score higher than other student groups, 4.02 [45] . A US cohort of 206 representatives showed a mean score of 3.65 [46] . Thus, our cohort of urban professionals reported similar means as most of the mentioned samples despite differences in age and gender distribution. However, NEP-scores have also been studied on the broadly defined group 'environmentalist', who are typically members of an environmental organization. As expected, these persons have high NEP-scores. Olli et al. [47] reported a Norwegian sample of 2000 environmentalists who had a mean-score of 4.09, while another representative sample (n = 3686) from the same authors reported 3.69. This was confirmed by UK findings of a NEP-score of 4.22 among environmentalists [48] .
The lower mean score among urban professionals compared to environmentalists suggests a potential for improvement. Probably, urban professionals with a more positive ecological view would imply a more environmental friendly approach in their building projects. From this cross-sectional study we are not able to conclude if ecological views change over time and what factors may influence individuals towards making a more positive change. There are consistent findings that environment-related attitudes are acquired during childhood [49, 50] and that they tend to persist unchanged throughout life [51] but can be influenced [52] . Moreover, even if urban professionals would have higher ecological values, they are part of a system with economic constrains and other limitations and they are affected by the impact of other stakeholders. This might constrain them from designing more environmentally built environments. However, there are projects in which higher environmental targets have been met and negative environmental impacts decreased, despite the same cultural context, regulation, and market [53, 54] . Therefore, it is clear that more environmentally built environments can be designed regardless of economical, legal, or social constraints. The change to a more ecological view after childhood and engagement in pro-environmental behavior (e.g., environmental decision-making) probably need to include legislation and compensation in addition to identity campaigning [52] or educational efforts [55] , even though educational efforts might give marginal effects on behavior change [56] . It has also been recognized that pro-environmental behavior can be obtained when individuals have non-environmental goals such as saving money or improving their health [57] as long as it correlates with positive environmental impacts. The potential link between the NEP-scores and the social context, such as the environmental attitude among the respondents' colleagues or employers, was not considered as crucial because responses on other questions in the questionnaire did not point in that direction. When asked about what aspects that could have improved the competition proposals from an environmental point of view the following aspects scored the lowest among all 18 aspects: 'a more environmentally friendly attitude among competition team members' (yes, n = 8; maybe, n = 26; no, n = 38) and 'a more environmentally friendly attitude at your company' (yes, n = 6; maybe, n = 23; no, n = 39) [31] .
Urban professionals show no gender difference with regard to mean NEP-score. Not many other studies have studied gender differences and few have found any significant differences. However, female students held stronger biospheric-altruistic values than their male counterparts [24] . Deng et al [38] studied Canadians students and found females to be more supportive of biosphere, altruistic values, and anti-anthropocentrism. American studies on blue-collar workers, using a 12-item NEP-scale, seem to indicate a lower NEP-score. Not only is the educational level, expressed as years at university, a likely predictor of higher NEP-score, but it may also be influenced by the kind of education. This should be addressed further using diverse samples and preferably extended to action research on urban professionals. An educational intervention on post-graduate urban professionals would be beneficial in order to provide tools for future improvements of ecological view.
Cultural background may influence ecological worldview. A comparison showed higher NEP-score among Japanese samples than Americans across the categories of: representative sample, white-collar workers, and environmentalists. The complex associations underlying NEP-score are likely to be influenced by socio-economic factors, education, cultural background, and on an individual level, possibly personal traits [26] .
The five hypothesized facets have been suggested to reflect different conceptually distinct but interrelated parts of an ecological view. The facet with the highest mean NEP-score was 'The risk of an ecocrisis' (mean 4.15). Interestingly, 90% agreed (strongly or mildly) to question 5, 'Humans are severely abusing the environment'; still 6% of our sample mildly agreed to the statement that the 'ecological crisis' is exaggerated. The facet with the lowest score was 'Limits to growth' (mean 3.08). Here, question 6, 'The Earth has plenty of natural resources if we just learn how to develop them', was the question with the lowest NEP-score (mean 2.49). For the other two questions included in that facet, question 1 (mean 3.16) and 11 (mean 3.60) ( Table 2) , the scores were also low. Based on these results, it seems like the respondents recognize the risk of an ecocrisis, that humans are abusing the environment, and continuing on this present course can lead to a major catastrophe-meaning that many urban design professionals are aware of the existing environmental problems. On the other hand, the facet 'Limits to growth' corresponding to questions about population growth and natural resources had the lowest scores, and thus was not considered important by several respondents. It is not possible to know if this has any connection to the fact that the urban design professionals are working with growth, change, technological interventions, things which for them are valuable. This tendency is further recognized as the facet with the second lowest mean score was 'Human exemptionalism' expressing beliefs that human beings are not exempt from the constraints of nature. Here, in question 14, 21% agreed (strongly or mildly) that humans will learn enough about nature to be able to control it, and in question 4, 'Human ingenuity will insure that we do NOT make the Earth unlivable', 26% agreed (strongly or mildly). Question 4 also had the second lowest mean score of all questions (mean 3.04) and had the highest number of scores in the middle of the scale. Here the participants were the most 'unsure' and the standard deviation was low. Thus, there might have been a more positivistic and technopositivistic view among the participants in our study than among the general public.
Moreover, this view is combined with a high scoring of the right to exist of plants and animals (question 7, mean 4.15 (SD 1.01), where 47% strongly agreed and 32% mildly agreed). This may be interpreted as the participants would like to make it possible to combine nature conservation with urban planning and built environments.
Furthermore, low NEP-scores on some questions highlight that some respondents express a non-ecological worldview to some extent. This underscores the view that white-collar workers, like urban professionals, can express negative environmental attitudes. If these attitudes influence pro-environmental behavior it is likely that it can have a large impact on the environmental performance of the urban environments these professionals design.
Conclusions
This first study on ecological view among urban professionals, using the NEP-score, reports a mean value of 3.68. It gives insight into their overall ecological view which is consistent with most other study samples (students and representatives) from diverse countries, but shows a lower score than for environmentalists. Within the study of urban professionals, age, gender, and profession did not correlate with ecological view. Future research may study the correlation between environmental attitudes and pro-environmental behavior expressed as environmental design among urban design professionals. It could also concern potential influence of interventions affecting urban design professionals' environmental attitudes and include long-term follow-ups.
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Appendix

Appendix B. Questions Asked in the Questionnaire Used in This Study
Please select the one answer that best applies. Note: The questions 10-23 in the questionnaire are purposely omitted here. Those questions were about the respondents use of environmental assessment tools for buildings and neighborhoods and their view on a number of environmental aspects. These questions are omitted from this appendix because this paper does not explore those issues.
In which country do you primarily work?
